Antenna arrays have been recognized by most fourth generation CDMA systems proposals as a way to enhance the capacity and system coverage by effectively combating multipath fading and mitigating co-channel interference. The multiple access interference (MAI) problems can be overcome by power control by the process so that the average received power at base station is same for each user.
amplitude variations due to small-scale fading are too rapid to be tracked. Power control circuits, however, have finite accuracy, which implies that CDMA systems are still faced with residual shadowing effects. The signal received at the base station from a powercontrolled user can be modeled as governed by the log-normal distribution [4, 5] . The standard deviation of the received signal power is defined as the PCE and is typically of the order of 1,2,3,4 dB. Some advantages of using PC in DS-CDMA system are Overcoming the near-far effect.; Reduce MAI and inter-cell interference.; Maximize the capacity of the overall cellular system.; Decrease the user's power consumption.; Increase the battery life time. The paper is organized as follows. The channel and system model is given in Section 2. The BER Performance analysis power control error in combination with antenna array over Rayleigh fading channel processing is explained in Section 3. Numerical results are given in Section 4 and the conclusions are drawn in Section 5.
Channel And System Model:
We consider a BPSK-modulated DS-CDMA system over a multipath fading channel. Assuming K active users (k =1, 2, . . . ,K), the low-pass equivalent signal transmitted by user k is presented as (1) Where a(t) is a pseudo noise (PN) randomization sequence which is common to all the channels in a cell to maintain the CDMA systems, is an orthogonal channelization sequence, and is user k's data waveform. In (1) , is the average transmitted power of the user, is the common carrier frequency, and is the phase angle of the modulator to be uniformly distributed in [0, 2π). The orthogonal chip duration and the PN chip interval is related to data = T/ . We assume, for simplicity that equals . The complex low pass impulse response of the vector channel associated with the user may be written as [3] (2) Where is the Rayleigh fading strength, is its phase shift, and is the propagation delay. The user's path, antenna array (AA) response vector is expressed as:
Throughout this paper, we consider that the array geometry, which is the parameter of the antenna aperture gain, is a uniform linear array (ULA) of identical sensors in [6] . Assuming Rayleigh fading, the probability density function (pdf) of signal strength associated with The user's propagation path, ḽ= 0, 1, . . , − 1, [7] is presented as: (3) Where is the second moment of with and we assume it is related to the second moment of the initial path strength for exponentially decaying MIP as: , for , ; (4) Where reflects the rate at which the decay of average path strength as a function of path delay occurs. Note that a more realistic profile model may be the exponential MIP.
The receiver is a coherent RAKE receiver with AA in Figure 1 .b, where the number of fingers is a variable less than or equal to which is the number of resolvable propagation paths associated with the user. Perfect estimates of the channel parameters are assumed. The complex received signal is expressed as (5) Where P is the average received power and is the phase of the path associated to the carrier. Corresponds to the PCE of the user which is a random variable due to imperfect power control [8] . We consider being lognormal distributed with standard deviation dB. [9, 10] In other words, , where the variable x follows a normal distribution. n(t) is an × 1 spatially and temporally white Gaussian noise vector with a zero mean and covariance which is given by E{n(t) (t)} = , where I is the identity matrix, is the antenna noise variance with /2, and the superscript H denotes the Hermitian-transpose operator. One of the weaknesses of RAKE receiver is the complexity when the number of correlators increases. Unlike the goal it raises the power and cost [4, 18, 19] 
BER Performance Analysis over Rayleigh fading channel:
To analytically determine the performance of the CDMA system, we follow the approximation procedure proposed in [5] [6] [7] [8] . The approximation proposes to adapt the single antenna performance bounds to array antenna systems by manipulating those terms in the error probability formulas for single antenna receivers that account for the noise and multiple access interference (MAI). The procedure divides the number of interferers into two categories pass band (in-beam) and stop band (out-of-beam) based on whether their direction of arrivals lie inside or outside the beam formed toward the desired user. The attenuation provided by the array antenna to each of the out-of-beam interferes is assumed to be constant. The in-beam interferers are counted as interference while the out-of-beam users increase the additive noise level for the evaluation of the error probability. The main objective of this section is to present a closed form expression for the probability density function (pdf) of signal-to-interference-plus-noise ratio (SINR) for MRC when the desired and interfering signals fade independently with Rayleigh statistics. Also, we deal with the modelling of the other-cell interference to access the performance of an Antenna arrays using the proposed signal enhancement scheme in the multicell interference. For Frequency-Selective Rayleigh Fading, the SINR at the output of an antenna array following [5] , it can be shown that for a single antenna in Rayleigh fading environment, the noise terms can be modeled as mutually independent zero mean Gaussian random processes with variance: ; Similarly, the MAI terms can be modelled as a zero mean Gaussian random processes with variance: [14] [15] [16] [17] Proceedings of the 9 th ICEENG Conference, 27-29 May, 2014 EE065-6
Where is the symbol energy, is the bit energy, = 64 is the spreading factor and the total path power for each user is normalized to unity. The total variance is a sum of squares of two Gaussian random variables, each with variance [5] :
Using the SINR and the statistics of the decision variable, it can be shown that the mean bit error probability for a conventional RAKE receiver (i.e. single antenna without beam forming) in Rayleigh fading over L−fold multipath diversity with MRC is given by [2] . We assume that uniform power delay profile is used to characterize the multipath fading channel and that all users have the same average signal power at the receiver due to perfect power control, i.e. Ω1 = Ω2 =…= ΩL = Ω / . The SINR can thus be written as: (6) Where the spreading is gain, is the symbol energy and is the noise power spectral density. With K active users, an finger non coherent RAKE combiner; transmitting user and the element of the . For Performance Analysis-2D RAKE Receivers, let the modified variances of the noise and MAI be denoted as and respectively. We know that the noise at the output of the antenna array is reduced by N times. Hence, ; Let H denote the number of in-beam interferers. The number of out-of-beam interferers = K − H − 1. Hence we have: Where is the attenuation factor for out-of-beam interferers and (f =0.75) is a correction factor for In-beam Interferers [9, 11, 12] . The modified SINR expression is thus given by:
; The respective self interferences due to the desired users own multipaths and can be modelled as zero mean Gaussian random processes with variance [9] (7); assuming uniform distribution of interferers in the sector, we can obtain the average bit error probability of 1-D and 2D-RAKE receiver as the probability of error of the CDMA system for Rayleigh fading channel and antennas. We suppose that there are resolvable paths, the SINR can be derived as Where and is the instantaneous SINR at the output of the Antenna Array for path in multipath fading. Since has agama distribution, with scaling parameter is statistically independent and shaping parameter multipath signals is mutually independent, [1] pdf of is given by: (8) Where is the average SINR per multipath signal per antenna for user; As MAI and SI have Gaussian distribution, the error probability as a function of the is given by:
We can easily show that the error probability under the prefect power control is given by Using Eqs. (8) And (9) into equation (10) is given by:
According to [2, 20] we get the integrals and products transform to obtain BER Where , is the slandered deviation of the PCE=1,2,3,4 in dB.
In the case of Flat Rayleigh Fading, in man circumstances the channels vary slowly relative to the symbol rate. This channel model is referred to as a flat Rayleigh fading channel. For a flat Rayleigh fading channel (i.e. L=1) under the perfect power control, we then have (14) Under the imperfect power control, the error probability is given by:
Numerical Results:
The main objective of this section is to present a closed form expression for the probability density function (pdf) of SINR for 2D-RAKE receiver in Rayleigh fading channels with MRC(eqn. 13;15) when the desired and interfering signals fade independently with Rayleigh statics. Also, we deal with the modelling of the other-cell interference to access the performance of an antenna array using the proposed signal enhancement scheme in the multicell environment. Without loss of generality, the Base Station antenna array is assumed to be a Uniform linear array with identical spacing between elements, broadside receiving ( ), and each path arriving at antenna array with the same angular spread. We assume that the number of propagation paths arriving at the receiver (L) is common to all the users. The effect of and the number of users in the cell (K), on the equivalent SINR is given by equation (6; (13) and (15) form. Figure 2 . Shows the average BER vs K, we study the impact of varying the on the performance of the proposed Scheme. This figures show the results compared the proposed scheme (eqn. 13&15) for 2D Rake receiver with MRC according to =1,4,9 and 16 in case that the is 64 and 128 under the SNR of 10 dB , L=4 and perfect power control environment( . The analytical results show that proposed scheme has very good BER performance compared to the CDMA systems. The more number of antennas is better performance of the proposed scheme system. BER decrease so for increase number of antenna, increase PG depending type of fading (Frequency-Selective Rayleigh Fading &Flat-Rayleigh Fading) there is a tremendous improvement in the BER depending on the increase number of antenna. We also see that a high advantage in the system performance was obtained by using antenna array. Figure 3 : shows the average BER vs K for the case that varying PCE=1,2,3,4 dB with arrays antennas = 4 antennas, =64 in Rayleigh fading channel, with L= 4 resolvable multipath. Is plotted as a function of the capacity (K) and the PCE value under arrays antenna and varying PCE. We assume that each user has an identically distributed PCE value, i.e., . In the imperfect Power control environment, the analytical results are also shown that of the performance of the proposed scheme is the superior to that of the CDMA systems irrespective of both the PCE value and the processing gain. The BER of the proposed scheme increases according to decreasing in the PEC value for the same capacity. In case of a K=20 users per cell under the processing gain 64, the system BER of the proposed scheme is approximately BER=5.75* and BER=6.75* for PCE=2 and 4 dB respectively. BER increase so for decrease PCE, there is a tremendous improvement in the BER depending on the decrease PCE. We also see that a high advantage in the system performance was obtained by decrease PCE. Figure 4 : shows the average BER vs SNR for the case that varying number of antennas = 1,4,9,16 antennas; PCE=1 dB, K=100 users, =64in Rayleigh fading channel, with L=4 resolvable multipath. In the SNR =10dB to obtain a BER=0.2 at single antenna; BER =2.14 * at =4; BER =7.06 * at =9 while BER decrease to =1.4 * at antenna array ( =16) for Frequency-selective Rayleigh fading and BER =0.05 at =4 for Flat-Rayleigh fading. The analytical results are shown that the performance of the proposed scheme is much better than that of the CDMA systems irrespective of the processing gain. Especially, more the SNR value and the number of antenna arrays increase, the better the performance of the proposed scheme CDMA system. ; Na=16 for BER =1.004x at PG=64; but also the analytical results BER decrease so for increase L No of paths & increase number of antenna, there is a tremendous improvement in the BER depending on the increase L No of paths. We also see that a high advantage in the system performance was obtained by using L No of paths and antenna array. Figure 6 . Shows the average BER vs SNR (dB) for varying PCE =1,2,3,4dB Comparison between the CDMA systems and the proposed scheme under Rayleigh fading (Frequency-Selective and Flat) channel ; and a single cell environment,: =4, K =100 user with L=4 paths; Processing gain=64.
Conclusions:
This paper has presented-outage probability of error assuming 2-Drake receiver with antenna array and presented an efficient performance enhancement scheme for improving the performance of the wiener MRC method-based array Antennas. In a CDMA system, increasing the number of antennas reduces the average users transmit powers linearly since more signals are coherently combined. When a system has a power control (PC) mechanism that is fast enough to track the multipath fading, the diversity offered by increasing the number of antennas also reduces the fluctuations in user transmit powers. CDMA systems becomes one of potential candidates for the physical layer of 4G mobile systems with the aim of improving cell capacity communication in addition to its efficient application in the 3rd generation. In this paper, the bit error rate (BER) performance of a CDMA system over a frequency selective multipath Rayleigh fading channel was performed. The BER performance also degrade, if we increase the number of users We have also seen that the BER performance degrade, if the number of interfering cells increase, but BER performance will increase, if we increase the Processing gain, the BER performance will also increase, if we increase the number of fingers in Rake Receiver (Lr), More over its found that BER performance will increase, if we increase the No of antenna arrays.
Finally it's concluded PCE with antenna diversity at the base station improves system performance significantly in fast/Flat Rayleigh fading channels. For an uncontrolled single antenna, this would require 4.2 dB higher . fading, -PCE =1 dB; Na=(1,4,9,16), K =100 user with L=4 paths, =64. 
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